Abstract. The aim of the study has been to examine attitude and motivation of managers of Health Care Establishments for the implementation of information and communication system for the registration and reporting of medical errors. A sociological method: anonymous inquiry sent by e-mail or by post has been used to register the initial information. More than half of the health care managers (59.6% (62)) are willing to implement an information system for the registration of medical errors in their respective health care establishments.
INTRODUCTION
In recent years, the quality of health services is more and more related to the percentage of medical errors as they are among the reasons that expose the majority of patients to risk. One of the first surveys on this issue was made at Harvard back in 1991. The results showed then that 3.7% of the patients experienced such an incident [1] . According to L.Kohn et al., medical errors and patient safety are identified as the 8th most important cause of death in the USA [2] . This determines the growing interest of researchers all over the world and the large number of reports related to the reasons for occurrence of medical errors and their registration.
It is no accident that in 2004 the World Alliance for Patient Safety was created at the WHO. The main objective of this organization is to mobilize the global efforts in view of improving the safety of patients, who use medical treatment in all WHO member states. Therefore, in recent years, globally the stress and the efforts go more and more to the issues of patient safety from both the legal (laws, regulations, standards) and economic point of view: estimation of the cost for prevention of medical errors (adverse events) [3] - [6] . The creation and putting into operation of an information and communication system (ICS) is among the best practices for the registration, administration and evaluation of medical errors. This is the way on taking successful and regular preventive measures, as well.
Despite the will of the Bulgarian health authorities to introduce an information system for the registration of medical errors similar to those in the USA, Korea, Australia and other countries, no such surveys have been carried out so far [7] - [12] . The present survey is the first of this kind in our country.
The development and implementation of a method for the registration and actual evaluation of the cost resulting from medical errors using the advantages of modern information technologies will contribute, to a great extent, to improving the safety of patients, the quality of medical services and to reducing the amount of resources used for ineffective and inefficient medical services [13] - [17] . On the other hand, the possibility to compare the expenditure required to mitigate an adverse event that has already occurred as a result of a medical error to the expenditure required for its prevention will guarantee the rational use of the limited public resources.
The aim of this study has been to examine attitude and motivation of managers of Health Care Establishments (HCEs) for the implementation of an information and communication system for the registration and reporting of medical errors.
II. MATERIALS AND METHODS
The study is representative. It was carried out in two stages:  During the period between April and June 2011, we carried out a pilot survey among 39 managers of health care establishments in Plovdiv to test the reliability and the validity of the tools that we had prepared.  The second stage of the study covered the period between September and December 2011, where an inquiry was carried out with hospital managers from all over the country. The logical units are all of the hospital managers within the territory of the Republic of Bulgaria and the technical units are all the hospitals located within the same territory.
Method for identification of the representative sample: the monitoring units were chosen according to the simple randomization principle.
 At the first stage, all the health care establishments that had concluded contracts with the National Health Insurance Fund were identified.  At the second stage, the final number of the respondents to be monitored was determined. From the list of 333 HCEs in Bulgaria, 167 HCEs were randomly selected, which amounted to 50% of the total number of HCEs. A sociological method: anonymous inquiry sent by e-mail or by post was used to register the initial information. One hundred and sixty-seven (167) questionnaires were sent, of which 104 were returned after a reminder. The number of valid questionnaires was 104, which comprised 62% of the predetermined target sample.
The term "medical error" was defined in the introduction of the questionnaire in order to avoid ambiguity and bias. The IOM's definition was translated and brought to the attention of the respondents [2] .
According to the IOM, a medical error is "failure of a planned action to be completed as intended or the use of a wrong plan to achieve an aim. Errors can include problems in practice, products, procedures, and systems".
As there are many classifications of medical errors, the authors of the paper offer the classification given by Lazarou et al. They proposed the following seven categories of medical errors that can occur [18]  admitting and identifying medical errors;  the attitude of health care managers towards the registration of medical errors;  the impediments that the implementation of an information system for the registration of medical errors would have to face;  the principal features of the potential ICS;  the organization of the registration and of the patient and public access to the existing information. The software product SPSS 17 and MS Excel were used for data processing. Descriptive, alternative, non-parametric and graphic analysis methods were used.
III. RESULTS AND DISCUSSION
The average age of the respondents was 48.2±9.1, and 42.4% (44 people) had a Master Degree in Health Management.
Despite the delicate attitude of the managers towards the existence of medical errors, 32.7% (34) admitted having made some medical errors in the course of their career, and 61.5% (64) said that they witnessed medical errors made by their colleagues.
The distribution of the answers provided by the managers questioned about the consequences of the implementation of an ICS for the registration, reporting and economic evaluation of medical errors is shown in Table 1 . According to 40.4% (42) of the respondents, the absence of penalties for the attendant upon reporting medical errors would facilitate the implementation of such an information system. Approximately half of them (45% (44)) believe that this would not facilitate or help the implementation of the system, and 17.3 (18) did not answer this question.
The responses to this question are influenced to some extent by the personal approach, disseminated in the pastimputation of guilt for the malpractices performed in the process of patients' treatment. According to this approach, a physician, who has made a medical error, is considered incompetent, irresponsible and should be punished, including by prohibiting practicing his/her profession in the future [19] . Pursuant to other authors, besides being accused by his/her colleagues, the doctor, who made a medical mistake, often experiences feelings of guilt and shame, blames him/herself that he/she has not taken adequate care for the patient [20] , [21] and at the same time experiences the fear of punishment or dismissal. Personal approach to the management of medical errors is to maintain or even increase the level of mistakes; errors of the same type are repeated many times.
Using the advantages of the information technologies, the authors of the article try to introduce the so-called systematic approach that focuses on demand, analysis and the causes of the error nascence.
Systematic approach recognizes that people make mistakes, and that they can not prevent any error themselves in a poorly designed system. Thus, systems must be designed to withstand human errors, even during busy periods or when people are tired. The key approach to reducing errors is to improve the current system, since it is believed that it is much more difficult to make errors in the best systems.
From the systematic approach perspective, errors should be discussed and lessons should be learnt from them, i.e., to learn from our mistakes and not to hide them [2] .
The goal of the systematic approach is through analysing the causes to prevent recurrence of the same type of errors, to identify and disseminate best practices that lead to a sustained downward trend of errors.
Some scientists believe that the introduction of ICS aims at changing the organizational culture in a medical communitythe "culture of blame" to a "culture of self-evaluation and improvement of medical care quality" [13] .
Our efforts are focused on developing an algorithm of prevention, based on the Deming cycle [22] (see Fig. 1 ). To the question: "Who should register the notices of medical errors?" 65% (68) of respondents answered that this should be done by a specially trained staff.
The distribution of all the answers to this question is shown in Fig. 2 .
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The answers of the respondents show that the majority prefers the state structures to be responsible; in contrast, foreign research preferences are shifting to non-profit patient groups and organizations [23] .
Particularly controversial answers were given to the question related to the access of patients to the system for the registration of medical errors and the possibility for them to file complaints in case they had concerns about potential medical errors.
The results showed that half of the medical experts believed that the patients should only have the right to file complaints but not to have access to the whole information registered. The distribution of the answers is shown in Fig. 3 .
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Ye s No I do not know The assumption that the information system for the registration of medical errors should have different levels of access was also stated by other researchers in their studies on the subject.
According to the health care managers, the main functions and features of the information system for the registration of medical errors should be the following:
 improving the care for patients -А;  training opportunities for medical staff -В;  easy form and contents, time saving functionalities minimizing the volume of additional work to perform (e.g. ticks, templates), without long or heavy forms of work for users or the organization -C;  assuring the anonymity of the complaint sender -D;  the personal data of the patient, who has suffered from the error, should not be placed in the public space but in a restricted access database -E;  the system should not include penalties, i.e., where a medical system is registered, the information should not be used for the purpose of persecution or prosecution by the claimants (that is to say shifting the focus from "accusation" and "penalty" to "prevention" of medical errors) -F; Similar descriptive characteristics of the information systems for the registration of medical errors are also derived by other researchers [11] , [16] .
The distribution of the answers is shown in Fig. 4 . More than half of the health care managers (59.6% (62)) would like to implement an information system for the registration of medical errors in their respective health care establishments; 21.2% (22) would not do it, and 19.2% (20) did not answer this question.
The study established a correlation between the managers' intentions to implement such a system and the following determinants: 1) Creating a negative public perception of the healthcare organization, and 2) Improving the quality of health services and patient care (see Table 2 ). Using non-parametric analysis, the authors of the article have confirmed the assumptions that the creation of negative public perception of the healthcare organization and the improved quality of health services and patient care affect the intentions of health care managers as to implementing the system. The analysis of the results has shown a moderate interdependence between the respondents' attitudes towards both factors (see Table 1 ). According to them, the implementation of an ICS for the registration of medical errors will create a negative public perception of the healthcare organization and decrease their willingness to implement such a system; on the other hand, the possibility to improve the quality of health services and patient care positively affects the willingness to implement an ICS for the registration of medical errors.
It is recognized that there are major barriers to medical reporting, such as the 'culture of blame' [24] , [25] . To promote participation of health care service providers, it should be made clear in advance that the person reporting shall remain anonymous, that no charges will be pressed and he or she will not be prosecuted.
IV. CONCLUSION
There is an actual positive attitude of health care managers towards implementing an information system for the registration of medical errors despite the existing concerns related to potential criminal prosecution.
Some of the questioned professionals believe that the information and communication system should take into account the specific characteristics of the work of different medical specialists by types, nature and weight.
The managers of healthcare organizations are of the opinion that the access of patients to the ICS should be restricted, i.e., they should only have the right to file complaints but should not have access to the recorded information.
Many respondents share the conviction that the implementation of a system that registers all adverse events will increase the chance to improve the quality of medical services. According to them, the objectives related to creating modern work conditions by using high-tech and reliable tools, as well as the improved possibility to attend additional training, are attainable only after a critical analysis of the reasons for occurrence of medical errors or adverse events and elaboration of prevention mechanisms.
The social benefits from the implementation of an information and communication system for the registration and reporting of medical errors may be summarized in several aspects [26] :
 raised awareness on issues related to medical errors;  promoted exchange of successful solutions and good practices among health care providers;  culture of open debate, the aim of which is not to blame but to promote the registration of medical errors so that initiatives could be developed to prevent errors;  development of best practices aiming at reducing medical errors;  lowering medical care expenses through eliminating errors and their repeated occurrence.
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